flowing nitrogen using a temperature ramp of 10℃·min -1 .
Supplementary Figure 14.
Scheme showing the structural transformation from Pt-Ni frame @ MOF to bare Pt-Ni frame by acid treatment. From ICP-MS measurement, the Pt:Ni molar ratios within Pt-Ni frame @ MOF and bare Pt-Ni nanoframe are 1:6.7 and 1:0.5, repectively. Hence, the molar ratio of Pt :
Ni (in nanoframe) : Ni(in MOF) is 1 : 0.5 : 6.2. As the stoichiometric ratio of Ni : ligand in Ni-MOF-74 is 2:1, the molecular formula of Pt-Ni frame @ MOF should be PtNi 0.5 (Ni 2 L) 3.1 and the mass fractions of Pt-Ni frame (core) and MOF (shell) could be obtained according to equation (1) The active site number and dispersion were calculated assuming a stoichiometry of one CO molecule per surface metal atom (metal atom = Pt + Ni).
*From entry1 and 2, it is showed that the CO chemsorption on Ni-MOF-74 is significantly lower than Pt-Ni frame core. In this column we deducted the chemsorption of Ni-MOF-74 part and normalize the CO uptake amount based on the total metal weight (Pt + Ni) of Pt-Ni nanostructures and Pt/C. We assume a stoichiometry of one CO molecule per surface active site to calculate the active sites per gram metal. **As it is hard to exclude the catalytic role of Ni metal due to the possible synergetic interaction between Pt and Ni atoms, we calculate the dispersion of Pt-Ni nanostructures base on the total metal number (Pt + Ni).
***It has been inferred that carbon materials did not show CO chemsorption capability 2 . 
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